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Abstract: This paper explains the facility controllability of 3 phase converter with associated unbalanced 
AC supply by mistreatment symbolic logic controller. Three-phase DC-AC power converters suffer from 
power oscillation and over current issues just in case of unbalanced AC supply voltage that may be 
caused by grid/generator faults. Existing solutions to handle these issues square measure properly 
choosing and dominant the positive and negative sequence currents.during this work a replacement series 
of management methods that utilize the zero sequence elements square measure projected to boost the 
facility management ability underneath this adverse condition. A fuzzy logic controller is ruled primarily 
based logic; it's having additional benefits than different controllers. By mistreatment fuzzy logic 
controller we tend to get needed output. it's finished that by introducing correct zero sequence current 
controls and corresponding circuit configurations, the facility converter will change additional versatile 
management targets, achieving higher performances within the delivered power and cargo current once 
affected by unbalanced AC supply. 
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I. INTRODUCTION 
In several vital applications for power electronics 
like power generation, motor drives, power quality, 
etc., the three-phase DC-AC converters area unit 
vital half because of the backbone interface 
between DC and AC electrical systems [1], [2]. As 
shown in Fig. 1, a typical DC-AC voltage source 
device is employed to convert the energy between 
the DC bus and also the three-phase AC sources, 
which might be the facility grid, generation units or 
the electric machines looking on the applications 
[3]-[5].Since the facility physics have gotten thus 
widely used and changing into essential within the 
energy conversion technology, the failures or move 
down of this backbone, DC-AC converters might 
lead to serious issues and value. it's changing into a 
desired in many applications that the facility 
converters ought to be reliable to resist some faults 
or disturbances in order to make sure bond 
availableness of the energy supply [6]-[13]. When 
the voltages become distorted and unbalanced 
underneath faults or disturbances, the unbalanced 
AC voltages are tested to be an excellent challenge 
for the management of DC-AC converters in order 
to stay them commonly operative and connected to 
the AC sources [2], [14], [15]. Special control 
strategies which might regulate each the positive 
and negative sequence currents are introducedto 
handle these issues [2], [16]-[21]. However, the 
resulting performances by these management 
strategies area unit not satisfactory: either distorted 
load currents or power oscillations are going to be 
introduced, and thereby not only the grid/generator 
however conjointly the facility devicewill be more 
stressed. This paper targets to boost the 
facilitycontrol limits of typical three-phase DC-AC 
converter system underneath unbalanced AC 
supply (e.g. grid or generator with voltage dips). a 
brand new series of control methods that utilize the 
zero-sequence components area unit then planned 
to boost the facility control ability underneath this 
adverse condition. 
 
Fig.1.1.Typical dc–ac power converter 
application. 
𝐈𝐜 = 𝐈
+ + 𝐈− 
II. CONVERTER SYSTEM IN THE ZERO-
SEQUENCE 
As is all over, within the typical three-phase three-
wire converter structure, four management 
freedoms for the load current seem to be not 
enough to realize satisfactory performances under 
the unbalanced as supply. (No matter what 
mixtures of management targets area unit used, 
either important power oscillation or 
overloaded/distorted current are going to be 
conferred.) so, more current management freedoms 
area unit required so as to boost the control 
performance underneath the unbalanced as supply 
conditions. Another series of the device structure 
area unit shown as indicatedas the four-wire system 
in Fig. and also the six-wire system in Fig. 
Compared to the three-wire device structure, these 
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styles of converters introduce the zero-sequence 
current path [24]–[26], which can alter additional 
current management freedoms to achieve higher 
power management performances. it's noted that 
within the grid-connected application, the zero-
sequence current is not injected into the grid 
however tried within the usually used d-
transformer.  
𝐈𝐂 = 𝐈
+ + 𝐈− + 𝐈𝟎 
 
Fig.2.1.Typical three-phase three-wire 2L-voltage 
source converter. 
Different applications might have completely 
different needs for the typical power. For the 
facility generation application, the active power 
reference Pref is ready as negative, meantime great 
amount of reactive power Qref is also required so as 
to assist the grid get over voltage dips [12], [13]. 
As for the electrical machine application, the Pref 
is ready as negative for generator mode and 
positive for motor mode, there is also no or many 
reactive power Qref needs for magnetizing. 
whereas in most power quality applications e.g. 
STACOM, Pref is often set to be terribly tiny to 
produce low device loss, and an outsized quantity 
of Qref is often needed. 
III. PRELIMINERIES 
A. Elimination of the Negative-Sequence CurrentIn 
most of the grid integration applications, there ar 
strictgrid codes to manage the behavior of the grid 
connected converters. The negative-sequence 
current that invariably leads to the unbalanced load 
current could also be unacceptable from the 
purpose view of a TSO [13]. 
 
Fig.3.1. simulation output at converter. 
The average active power reference Pref for the 
converter is about as one p.u. and therefore the 
reactive power reference Qref is set as zero. It may 
be seen from Fig. five that with the additional 
management targets in (11), there's no zero-
sequence nor negative-sequence parts in the load 
current, i.e., the currents among the 3 phases of the 
converter are symmetrical below the given 
unbalanced ac supply condition. The current 
amplitude in several sequences and therefore the 
delivered active/reactive power with relevance the 
voltage amplitude of the dipping part VA are 
shown in Fig. 6(a) and (b), severally. It is noted 
that solely the positive-sequence current is 
generated by the converter, and there's up to ±0.5 
p.u. oscillations both within the active and reactive 
power once VA dips to zero. The significant 
fluctuation of the active power would lead to the 
voltage fluctuation of the dc bus [16]–[19], 
compromising not solely the Doctor of Theology 
however conjointly the dependableness 
performances of the converter per [23]. 
IV. SIMULATION AND RESULTS 
The management results by completely different 
device structures and management strategies ar 
valid on a downmarket dc–ac device. As shown in 
Fig., the circuit configurations and setup icon are 
each illustrated. A three-phase two-level device 
with corresponding LCL filter is employed to 
interconnect 2 dc voltage sources and a 
programmable three-phase ac voltage supply. The 
detail parameters of the experimental setup are 
shown in Table III. it's noted that the device is 
controlled to work at the electrical converter mode, 
wherever the active power is flowing from the dc 
source to the AC supply. By gap and shutting a 
switch shown in Fig. (a), the device is often shifted 
between the everyday three-wire system and four-
wire system with the zero-sequence current path. 
The amplitude of the section A voltage within the 
programmable ac supply is adjusted to zero.1 p.u. 
(22 Vrms ) so as to establish associate degree 
adverse unbalanced condition. 
 
Fig.4.1.Actual Circuit Diagram. 
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Fig.4.2 Circuit topology 
 
Fig 4.3 Proposed simulation circuit 
 
Fig 4.4 proposed control structure 






Fig5.1(a):Simulation of the converter with no 





Fig5.1(b):simulation of the converter with no 
active power oscillation. 
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Fig5.2(a):Simulation of the converter with no 





Fig5.2(b):Simulation of the converter control with 
no active power oscillation and no negative 
sequence. 
VII. CONCLUSION 
In a typical three-phase three-wire converter 
structure, thereare four current management 
freedoms, and it's going to be not enough to realize 
satisfactory performances beneath the unbalanced 
ac source, as a result of either considerably the 
oscillated power or the overloaded current are 
going to be bestowed. In the three-phase converter 
structure with the zero sequence current path, there 
square measure six current management freedoms. 
The extra two management freedoms returning 
from the zero sequence current is utilized to 
increase the controllability of the converter and 
improve the management performance beneath the 
unbalanced ac supply. 
By the planned management methods, it's doable to 
completely cancel the oscillation in each the active 
and also the reactive power or reduced the 
oscillation amplitude within the reactive power. 
Meanwhile, the current amplitude of the faulty part 
is considerably relieved while not any increasing 
the present amplitude within the normal phases. 
The advantage and options of the planned controls 
are still maintained beneath numerous conditions 
once delivering the reactive power. The analysis 
and planned management methods square measure 
well united by experimental validations. 
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